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7KHPHPEUDQHELRUHDFWRU LVEHFRPLQJD UHOLDEOH WHFKQRORJ\ IRUELRORJLFDOZDVWHZDWHU
WUHDWPHQW DQG KDV D KLJK SRWHQWLDO IRU RLO UHILQHU\ ZDVWHZDWHU WUHDWPHQW SHWUROHXP DQG RLO




,Q VXEPHUJHG0%5V WKHPHPEUDQH VHSDUDWLRQ SOD\V D VLJQLILFDQW UROH LQPDLQWDLQLQJ
KLJKDQGVWDEOH&2'UHPRYDO,WVHUYHVDVDQDGGLWLRQSXULILFDWLRQSKDVHWRUHWDLQWKHUHPDLQLQJ
SDUWLFXODWH &2' DQG ELRPDVV LPSURYLQJ ZDVWHZDWHU TXDOLW\ 7KH ELRORJLFDO UHPRYDO RI &2'
RFFXUV WKURXJK WKUHHSURFHVVHV&2'XWLOL]DWLRQ IRU ELRORJLFDO GHQLWULILFDWLRQ&2' UHPRYDOE\
DHURELFR[LGDWLRQDQGFDUERQFRQYHUWHGWRELRPDVV6XQHWDO'KDPROHHWDO
7KHRFFXUUHQFHRIDSKHQRPHQRQNQRZQDVIRXOLQJLVH[WUHPHO\FRPPRQLQPHPEUDQH
ILOWUDWLRQ V\VWHPV 7KLV SKHQRPHQRQ LV FKDUDFWHUL]HG E\ WKH DGKHVLRQ RI FRPSRXQGV WR WKH
PHPEUDQH VXUIDFH FDXVLQJ WKH LQFUHDVH RI WKH IORZ UHVLVWDQFH 7KHUHIRUH WKH K\GUDXOLF
SHUIRUPDQFHRIWKHPHPEUDQHILOWUDWLRQLVYHU\LPSRUWDQWWRPDNH0%5VYLDEOHDQGHFRQRPLFDOO\
DWWUDFWLYH
7KLVSDSHUHYDOXDWHV WKH&2'UHPRYDODQGQLWURJHQXVHHIILFLHQF\ WKURXJK WKHXVHRI








LQ DQ H[SHULPHQWDO XQLW )LJXUH  FRPSULVLQJRQHDQR[LF UHDFWRUZLWKD YROXPHRI / RQH
DHURELFUHDFWRUZLWKDYROXPHRI/DQGRQHPHPEUDQHWDQNZLWKDQDSSUR[LPDWHYROXPHRI
/7KHRLOUHILQHU\ZDVWHZDWHUIORZUDWHVUDQJHGIURPWR/KRQWKHWZRILUVWPRQWKVDQG
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7KHH[SHULPHQWDOXQLW LVFRQWUROOHGE\VXSHUYLVRU\VRIWZDUH7KLVVRIWZDUHHQDEOHV WKH







3DUDPHWHUV VXFK DV FKHPLFDO R[\JHQ GHPDQG &2' WKURXJK FORVHG UHIOX[ PHWKRG
YRODWLOHVXVSHQGHGVROLGV966DQGWRWDOVXVSHQGHGVROLGV766ZHUHGHWHUPLQHGDFFRUGLQJWR









WKH SHUPHDWH SDUDPHWHUV ZHUH GHWHUPLQHG WZLFH D ZHHN 7KH PHPEUDQH PRGXOH IORZ
UHVLVWDQFHZDVHYDOXDWHGRYHUDSHULRGRIDSSUR[LPDWHO\QLQHPRQWKV7KLVPHPEUDQHK\GUDXOLF
UHVLVWDQFHZDVREWDLQHGWKURXJKILYHWHVWVIRUPHPEUDQHPRGXOHVFKDUDFWHUL]DWLRQZKLFKZHUH
SHUIRUPHG DIWHU FKHPLFDO FOHDQLQJ XVLQJ VRGLXP K\SRFKORULWH UDQJLQJ IURP  WR PJ/





 7KH FRUUHODWLRQV PDGH EHWZHHQ IORF VL]H YROXPHWULF RUJDQLF ORDGLQJ UDWH VXEVWUDWH
XWLOL]DWLRQ UDWH IRRG WR PLFURRUJDQLVP UDWLR YROXPHWULF QLWURJHQ ORDGLQJ UDWH QLWURJHQ WR
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
,WZDVREVHUYHGWKDWIRUWKHW\SLFDO&2'YDOXHVRIWKHRLOUHILQHU\ZDVWHZDWHUZLWKRLODQG
JUHDVHVHJUHJDWLRQ WKH&2'YDOXHRI WKHSHUPHDWH UDQJHG IURP WRPJ/PRVWRI WKH
WLPH 7KLV LV SUREDEO\ GXH WR WKH SUHVHQFH RI UHFDOFLWUDQW FRPSRQHQWV WKDW DUH QRW SURSHUO\
GLVSRVHG ZLWK ELRORJLFDO WUHDWPHQW $OVR LW ZDV YHULILHG D GHFUHDVH LQ WKH SHUPHDWH
FRQFHQWUDWLRQ RI WRWDO QLWURJHQ ZKHQ WKH QLWURJHQ WR PLFURRUJDQLVP UDWLR RI WKH V\VWHP ZDV
SXUSRVHO\UHGXFHG
)LJXUH  SUHVHQWV WKH SHUPHDWH IORZ UDWH DW &PXOWLSOLHG E\ WKH DEVROXWH YLVFRVLW\
YHUVXV WKH SUHVVXUH DSSOLHG WR WKH PHPEUDQH PRGXOHV 7KH K\GURG\QDPLF UHVLVWDQFH LV
UHSUHVHQWHGE\WKHOLQHDUDGMXVWPHQWFRHIILFLHQWREWDLQHGIRUHDFKWHVW
 ,WZDVIRXQGWKDWWKHK\GURG\QDPLFUHVLVWDQFHLQFUHDVHGPRUHWKDQWHQWLPHVDIWHUWKH
ILUVW FKDUDFWHUL]DWLRQ WHVW IRU ERWK RI WKH PRGXOHV 7KLV LQFUHDVH LV SUREDEO\ GXH WR WKH
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